Rab geranylgeranyl transferase. A multisubunit enzyme that prenylates GTP-binding proteins terminating in Cys-X-Cys or Cys-Cys.
Rab proteins are membrane-bound prenylated GTP-binding proteins required for the targeted movement of membrane vesicles from one organelle to another. In the current paper we have characterized and purified an enzyme that attaches geranylgeranyl residues to Rab proteins that bear the COOH-terminal sequence Cys-X-Cys (such as Rab3A) and Cys-Cys (such as Rab1A). This enzyme is designated Rab geranylgeranyl transferase (Rab GG transferase). At high salt concentrations, Rab GG transferase from rat brain cytosol separates into two components, designated A and B, both of which are required for activity. We purified Component B to apparent homogeneity and found that it contains two peptides of 60 and 38 kDa. The purified Rab GG transferase did not attach geranylgeranyl to p21H-ras-CVLL, which is prenylated by a GG transferase of the CAAX type that resembles the CAAX farnesyltransferase. Rab GG transferase was strongly inhibited by Zn2+, a cation that is absolutely required by farnesyltransferase. The Rab GG transferase was also inhibited by NaCl concentrations in excess of 100 mM. Together with previous data, the current findings indicate that mammalian cells possess at least three protein prenyltransferases (CAAX farnesyltransferase, CAAX GG transferase, and Rab GG transferase) that are specific for different classes of low molecular weight GTP-binding proteins and other proteins.